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The use of new molecular and serological assays has allowed fresh insights into the natural history of genital herpes. While formerly it was viewed as an initial symptomatic episode followed by clearly identifiable recurrences, studies have now shown that it is a chronic infection during which virus is frequently shed from mucosal surfaces, either in the absence of symptoms or with symptoms not ascribed to herpes simplex virus (HSV). Antiviral drugs can play a major role in reducing morbidity associated with this infection. However, progress with vaccine trials has been disappointing. We shall review some of the recent advances in the diagnosis and treatment of this important condition.
Natural history
Oral herpes labialis usually occurs as a result of infection by HSV type 1, whereas genital herpes can result from infection with either type 1 (HSV-1) or type 2 (HSV-2). Both types establish latency within the dorsal root ganglia innervating the mucocutaneous areas involved in the acute infection. The risk of symptomatic recurrence of genital herpes caused by HSV-1 within the first year is approximately 50%, 1 compared with 95% for HSV-2, with a mean monthly recurrence rate for recognised symptomatic episodes of 0.43 for men and 0.33 for women. 1 Worldwide data reveal that most countries have a higher prevalence of HSV-2 genital herpes than HSV-1 genital herpes; however, studies of presentations to clinics in Europe show that up to 40% of first episodes of genital herpes are the result of type 1 infection. 2 Despite the high prevalence of type 1 infection in primary episodes, 95-98% of recurrent cases are caused by type 2 infection.
Asymptomatic shedding and unrecognised infection
Recent virological studies of genital herpes (particularly those using sensitive polymerase chain reaction (PCR) techniques) show a significant degree of asymptomatic shedding (that is, the presence of HSV on an epithelial surface in the absence of symptoms) and shedding with unrecognised symptoms. [3] [4] [5] Of those seropositive for HSV-2, over 60% experience symptoms but do not associate them with genital herpes infection, 20% are asymptomatic, and only 20% have a diagnosis of genital herpes.
When infected women were followed prospectively by daily self swabbing for virus isolation, shedding was demonstrated on between 1-5% of days. 6 7 By using PCR, the rate of asymptomatic shedding was noted to be about 3.5 times higher, reflecting an increased assay sensitivity. 8 9 PCR studies have also confirmed that shedding occurs in clusters, particularly around symptomatic episodes, and it has been shown that women with frequent symptomatic recurrences are also at an increased risk of asymptomatic shedding. 7 As expected, the rate of shedding is significantly lower for HSV-1 infections and shedding rates for both types are highest in the first 12 months after primary infection. 10 The small amount of data available on asymptomatic shedding in men suggests a similar natural history, with the majority of asymptomatic reactivations occurring from intact penile skin.
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To date the infectious dose of virus necessary for transmission is unknown.
Transmission studies show that up to 70% of genital HSV infections are transmitted in the absence of symptoms in the source partner. 12 The importance of asymptomatic shedding and unrecognised infection in the transmission and epidemiology of genital herpes is therefore evident. It follows that safer sexual practices undertaken only during symptomatic episodes will not necessarily prevent spread of this infection within the community.
Epidemiology
The seroprevalence of HSV 2 is increasing on a worldwide level. However, large variations are evident between diVerent countries and also between diVerent groups within the same country (fig 1) .
Epidemiological studies show consistent patterns of risk for HSV-2 seropositivity. In nearly all populations it is higher in women and increases with the number of lifetime sexual partners. The chance of acquisition increases with age and varies according to ethnic origin and sexual orientation. For instance American data 2 showed a seropositivity rate of 80% in African American women aged 30-34 years in contrast to around 10% of white men aged 20-24 years. In the second US National Health and Nutrition Examination Survey (NHANES 1976 (NHANES -1980 13 the seroprevalence of HSV-2 antibody in the general population aged 15-74 years for this period was 16.4%, rising to 21.7% by 1990. Although the reason for an increase in seroprevalence remains unclear, it is important to develop ongoing surveillance systems on a national basis to document changes in seroprevalence over time, and the corresponding impact on sexual health. Of particular concern is the coexistence of multiple sexually transmitted diseases and the possible role of genital HSV disease in the transmission of HIV.
Diagnosis
Virus culture, antigen detection, and PCR can be used for diagnosis of genital HSV infection.
Virus culture remains the standard test of choice for patients with active lesions. A well taken swab from the aVected area, transported in viral transport medium without great delay, gives a very high sensitivity and specificity. In addition, culture of the virus allows viral typing and antiviral susceptibility testing if required. HSV antigen tests oVer an alternative to conventional cell culture, but these commercial assays are of variable sensitivity and specificity. 16 They are less sensitive than culture for cervical and urethral swabs. At present, such tests cannot distinguish between HSV-1 and HSV-2 infections.
PCR is the most sensitive test currently available 7 and is better for detection of asymptomatic shedding, but its place in the routine diagnosis of HSV is not yet clear.
Every patient with genital herpes should receive at least one laboratory confirmed diagnosis with virus typing so that they can be given important prognostic information about recurrences.
HSV type specific antibody testing
The majority of the antibody to HSV infection is raised against HSV surface glycoproteins, of which there are 11. Of these, glycoproteins gB, gC, gD, and gE trigger potent immune responses. However, some epitopes on these glycoproteins are common to both type-1 and type-2, causing a significant degree of cross reactivity with existing commercial assays. In contrast, there is no known cross reactivity between glycoprotein gG1 in HSV-1 and gG2 in HSV-2, and several detection assays using native purified or recombinant gG1 or gG2, or both, have been developed and validated. [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Western blot is the method which has been most extensively characterised; however, is not widely available in the United Kingdom. Commercial assays based on gG antibody detection are under development. It should be noted that while serological tests may be type specific they are not site specific and do not necessarily confirm a diagnosis of genital herpes.
How should these type specific tests be used? Possibilities are shown in table 1. Perhaps the clearest indication for testing is in pregnant women at risk of acquiring infection in the last trimester of pregnancy. The definitive study published to date examined 7046 pregnant women in the USA. 27 This showed that approximately 2% of susceptible women will acquire HSV infection during pregnancy. Of the 94 women who became seropositive, only 34 were symptomatic. The risk of seroconversion was highest in those women who were seronegative for both HSV-1 and HSV-2, with a risk of seroconversion for either virus of 3.7%. Being positive for HSV-1 oVered a degree of protection, with a risk for acquiring HSV-2 of 1.7% (none of those who were HSV-2 positive seroconverted to type 1). Most interesting was the fact that in those women who acquired infection in early pregnancy, and therefore seroconverted, there was no associated increased risk of neonatal morbidity or congenital infection, although this does not rule out very early fetal loss. However, in those women in whom infection was acquired near to the time of labour (nine women), neonatal HSV infection occurred in four infants, one of whom died. Therefore serological testing of women (and their partners) in the latter half of pregnancy may identify those women most susceptible to HSV infection, so that appropriate counselling and risk reduction measures may be employed. It must be remembered that the incidence of neonatal herpes is far lower in the United Kingdom than in the USA, 28 and extrapolation of these conclusions to the United Kingdom must be undertaken with caution. It should also be emphasised that orogenital contact in HSV-1 seronegative pregnant women does not constitute "safe sex," as neonatal infection can occur with either subtype. More widespread testing of high risk patients (for example, genitourinary clinic attenders) is problematic. Since HSV-2 infection is commonly asymptomatic yet remains stigmatised, the psychological harm of knowing one's HSV-2 status may outweigh any benefits.
Antiviral treatment
Aciclovir, valaciclovir, and famciclovir have all shown comparable virological and clinical eYcacy in large scale, parallel group, double blind, placebo controlled trials. In patients with frequent recurrences, long term suppressive treatment dramatically decreases symptoms, both physical and psychological, and can be recommended. Patient initiated episodic treatment still has a place for those mild or infrequent attacks with a well defined prodrome. There remains a need to educate physicians on the use and benefits of oral antiviral drugs for the management of recurrent genital herpes.
Vaccine development
The most promising of the immunotherapeutic vaccines developed have used HSV glycoproteins as immunogens linked with a variety of adjuvants. Unfortunately the success demonstrated in guinea pig models has not been translated into success in controlled clinical trials in humans. 29 Thus there are currently no immunotherapeutic vaccines available with proven eYcacy. A new vaccine consisting of glycoprotein gD2 absorbed onto alum plus a second adjuvant (monophosphoryl lipid A) is undergoing phase 2/3 clinical trials.
Unfortunately, it appears that antibody responses themselves do not necessarily predict the eVectiveness of vaccines, and cell mediated responses may be more relevant.
Prophylactic HSV vaccine development presents further diYculties, because to prevent infection replication must be halted almost immediately, before latency is established in the relative immunologically protected sensory neurones.
Molecular engineering has led to new approaches to vaccine development. Of particular interest is the disabled infectious single cycle (DISC) vaccine. The DISC virus is a replication defective virus (produced by creating essential gene deletions), capable of a single cycle of replication only. As the DISC virus contains most of the structural proteins which occur in wild-type virus it can stimulate a broader response than that induced with subunit vaccines. In addition, antigens can be presented in association with MHC class 1 molecules, thus also stimulating a broad cell mediated response. In animal models, HSV-2 DISC virus vaccine has shown high levels of protection. 30 Initial safety and immunogenicity studies in man are ongoing and are awaited with interest.
Conclusions
Genital herpes is a common condition which is often misdiagnosed, unrecognised, and undertreated. Evidence suggests that transmission usually occurs when partners are shedding virus asymptomatically. Suppressive antiviral treatment is eVective in reducing symptomatic recurrences and can be recommended in those patients suVering more than six to eight attacks a year. Intuitively it may also play a role in reducing transmission; however, this is not yet proven and clinical trials addressing this issue are in progress.
An accurate, type specific antibody test will soon be commercially available which will be useful in the management of individual patients and in epidemiological studies. Its widespread use will inevitably identify many more people seropositive for HSV-2. This will in turn increase demand for expensive antiviral drugs and appropriate counselling and support for those found to be infected. Genital herpes is still a condition that induces deep feelings of stigmatisation and distress, but morbidity and mortality is concentrated within the immunocompromised, and in neonates born to mothers with active lesions. Much careful thought about clinical priorities will be needed before widespread serological testing is employed. The current dilemma is in the need to reflect our new understanding of the natural history of this infection in the advice given to patients, without provoking enormous anxiety and creating unrealistic expectations of suppressive treatment. For the moment viral culture and typing from visible lesions remains the diagnostic method of choice.
